Spontaneous activation of serum C1 in vitro. Role of C1 inhibitor.
The temperature and ionic strength dependence of the spontaneous activation of C1 were determined for normal human serum, and the free energy, enthalpy, and entropy of spontaneous activation were calculated. The half-life of C1 in human serum was approximately 15 h at 37 degrees C. This half-life was markedly extended by dilution with C1-depleted serum, and an extrapolated upper limit of 40 to 50 h was reached at infinite dilution. Thus, the spontaneous activation of C1 in serum appeared to involve a dilution-sensitive reaction as well as a dilution-insensitive, first order reaction. A reaction mechanism was developed combining: 1) first order spontaneous activation of C1; 2) second order, C1-catalyzed activation of C1; and 3) second order inactivation of C1 by C1-inhibitor. A steady state equation was derived from this reaction mechanism, which provided a reasonable fit to the experimental data. The equation predicts that when the C1-inhibitor concentration decreases so that the steady state condition is lost, the concentration of C1 builds up quickly, and activation of most of the C1 occurs rapidly.